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The paper discusses possibilities and directions for bridging the gaps between academic research and business by reducing barriers and strengthening incentives for the development of partnership interactions between participants of the regional innovation ecosystem. Many researchers from developed and developing countries focus on the problems of interaction between universities and companies in order to find ways to increase academic research effectiveness and make the results relevant to the business sector's real demand. Development of partnership relations is known to be a factor which accelerates creation and dissemination of innovations. Improvement of such relationship favours academic researchers' possibilities, educational programs adjustment, and regional economy development. Basing on international experience review, the paper determines the main tendencies and perspectives of researchbusiness cooperation as well as key directions of partnership cooperation support. The empirical part of the paper deals with the results of original pilot survey which uses data from a number of research, educational organizations and high tech companies from Novosibirsk region. The aim of the survey was to analyze success factors and main obstacles for sustainable research -business cooperation. Qualitative methods including case studies, interviews, and surveys were used within the research. It is shown that, although all representatives of science and business recognize the need to develop partnership relationships, differences in motivations and conflicting goals of participants still remain. Besides well known barriers (lack of financial and other resources, personnel etc.) some other factors turned to be important. Low level of confidence and negative cooperation experience impede cooperation development. Personal issues and previous successful experience help to develop and improve partnerships. Such cases could be found. State support (especially at the regional level) is quite necessary; it is not limited to financial instruments. Support of communications which helps to increase the level of confidence and to decrease "attrition costs" of cooperation is also of great importance.

Introduction
Transition to knowledge economy and digital transformation of economy and society determine the growth of research and innovation costs in most developed and developing countries.
According to the US National Science Foundation (NSF, 2018) Business sector is both the research and development provider and the main source of their funding. However, its interests are mostly concentrated in the field of applied research and experimental development. Fundamental research is carried out in major universities and federal research centres and is funded primarily by the state.
Almost all the R&D funding in the USA business sector (98 % in 2015) was directed to research and development in the business itself. Small amount was directed to higher education R&D performers, other nonprofit organizations, and federal research centres. Research and development conducted by American enterprises are mainly carried out in five sectors: production of chemicals (pharmaceutical industry in particular); production of computers and electronics; production of transport equipment (particularly in automobile and aerospace industries); information and communications sector; and professional, research and technical services. In 2015, these five business sectors accounted for 83 % of total R&D. Similar to other countries, the bulk of research and development costs in Russia are borne by enterprises and organizations of the business sector of the economy (58.7 % in 2016). Public sector organizations bear 32 % of the costs, whereas higher education organizations bear 9.7 % of the costs (HSE, 2018) . However, the structure of the sources financing these costs differs significantly from that of the leading countries. Most of research and development funding (68 %) is provided by the state, whereas business sector covers only 28 % of the costs.
Business sector in Russia carries out less research and development and spends much less on their implementation than in the leading scientific and technological countries. The share of innovatively active Russian companies over the past ten years does not exceed 10 %. It is several times less than in the developed countries.
The offer of research and technological developments on the part of science does not find demand from the entrepreneurial sector; high potential of domestic research finds no implementation in the form of innovative technologies, goods and services.
Susceptibility of economy and society to innovations remains low and, thus, prevents practical application of research and development results.
This situation relates to structural features of Russian economy (low share of high-tech and knowledge-intensive industries), low level of entrepreneurial activity, insufficiently favorable business climate as well as to weak interaction of the research and development sector with the real sector of economy, fragmentation of the innovation cycle and the innovation system.
This article aims to justify the opportunities and directions of reducing the gaps between science and business by lowering the barriers and strengthening the incentives for development of partnerships between actors of the regional innovation ecosystem, Novosibirsk region serving the example due to high level of its research and technological development.
Current research review
The problems of increasing the scientific research efficiency and low demand for scientific results from business are in the centre of the researchers' and practitioners' interests in both developing and developed countries. Much research reflecting the growing urgency of the problem regarding the formation of sustainable relationships between various actors of the innovation system as a basis for the country's and/or region's competitiveness in a rapidly changing environment has been carried out.
Review papers (Teixeira, Mota, 2012) show an increasing number of publications since mid-2000s, American and English authors dominating (Agrawal, 2001; Perkmann, Walsh, 2007; Al-Mubaraki et al., 2013; Mascarenhas et al., 2018) .
Most researches can be grouped as follows:
1. Conceptual structuring that analyzes relationships and results achieved through collaboration. The source of this area of research is the conception of innovation systems which is developing and becoming more complex due to involvement of more concerned parties (H. Etzkowitz's "triple helix" (Etzkowitz, Leydesdorff, 2000) and its development into a more complex structure (Miller et al., 2018) , multi-agent systems (Kravchenko, Markova, 2018) , clusters etc.) as well as due to more complete consideration of the specifics of various research fields and technological modes. (personal, organizational, institutional) . Various state and regional initiatives are considered as conditions and possible incentives for the development of cooperation between science and business. The experience gained in implementing the policy aimed at bridging the gap between research and business is summarized in a number of publications based on empirical data. (Cohen et al., 2002; Grilli, Murtinu, 2014) .
Most of the researches are based on qualitative methods, mainly the case-study.
Yet, recent works apply quantitative research methods.
In this paper, it is worth while giving a more detailed account of recent studies on the analysis and assessment of factors and conditions of cooperation between research and business sectors. The university management's goals are diversified. These are fundraising, their graduates' employment, and research results implementation. Business is interested in the contribution to the innovation process and access to talents. As for the researchers' motivation, it is the least developed UBC mechanism, which can be considered as the politicians' priority. The typical profiles of possible individual actors in cooperative relations between science and business are of particular interest. They demonstrate a certain similarity of researchers and businessmen who are willing to develop partnerships: they often initiate cooperation, have experience in cooperation, and plan to continue or expand it.
They consider mutual commitment, trust, common goals and previous relations to be conditions for successful cooperation. The project results clearly show that the UBC experience stimulates further cooperation.
and business, the authors use the term "university" to refer to all types of public research organizations, including those funded by the government. In addition to the universities, this category usually includes state research laboratories, research institutes and other non-profit or commercial research organizations (Perkmann, West, 2014) .
At the individual and institutional levels, the additional factors that affect cooperation opportunities are the following ones:
− University's influence -the longer a researcher works at the university, the less he/she is set up for cooperation with business.
− Insight effect -the longer a researcher works in business, the more bound he/ she is for cooperation.
− Experience multiplier -the longer a researcher cooperates with business, the more extensive cooperation is.
− Size effect -large universities and companies are more determined to cooperate.
− "Proximity effect" -the majority of cooperating partners are in the same region (or at least the same country).
Removing the barriers does not necessarily stimulate UBC, development of incentives for cooperation being a more important factor. A review of European countries' policies shows a large diversity of measures used by the governments to support specific UBC initiatives and highlights the gaps and overlapping areas. The authors come to the conclusion that it is necessary to change the focus of the support policy from eliminating barriers to creating drivers for collaboration, as well as to providing conditions for establishing trust and setting common goals.
The report of the London School of Economics (Ranga et al. 2013) , carried out with H. Etzkowitz's participation and devoted to the study of cooperation between universities and business in the United States and Canada, provides the data on the goals and motivations of such cooperation as well as its most common forms.
It offers recommendations to stimulate the development of integration links. One of the conclusions of this study deserves special attention. It turned out that the decline in public funding of the universities is not an incentive to activate the universities' "entrepreneurial function" and generates no aspiration for partnership with business.
The most important forms of UBC are knowledge sharing and transfer as well as informal interaction. With some gap, they are followed by applied innovations and academic staff and student involvement in solving specific business problems, research partnerships, as well as entrepreneurship trainings. Other forms of cooperation such as staff mobility, student employment and internships, cooperation in training programmes were assessed as average.
According to the OECD, in Russia the share of large innovatively active companies interacting with research organizations and universities is 28 %. This is several times lower than in the developed countries. Empirical works which base on the data of The analysis showed that the measures of state support (tax, financial, organizational and institutional) don't give a meaningful result yet.
The paper (Gershman et al., 2018) discusses the factors that influence the models of cooperation between science and business and determine their success. The survey covered more than 1300 enterprises of various manufacturing industries. Almost all innovatively active enterprises (98.5 %) cooperate with external partners. Yet, the intensity of interaction with universities and research organizations is low: 27 % of enterprises are involved in cooperation with universities and 22 % -with research institutions. Less than 10 % of enterprises cooperating with universities and research institutes introduce the developments into production process; 17.5 % as a result of partnership get scientific and technological services, which are not related to research and development. The reluctance of business to cooperate with universities in research and development is due to the lack of staff qualification and their poor awareness of the specifics of technological tasks and market condition (Dezhina et al., 2017) . This situation can be partly explained by the Russian business propensity to borrowing rather than creating innovative developments. The analysis proved that forms and models of cooperation between business and research are mainly determined by the company's general profile and industry affiliation. Inconsistency of state policy, remaining high risks and insufficient funding as well as the low level of the developer organization's research and technical results readiness for practical implementation were identified as the most significant problems of interaction (Bychkova, 2016; Yusupova, 2017; Dezhina, 2018) .
The Russian researchers' empirical results confirm some global trends:
− Large companies are more willing to establish partnerships with research and educational organizations.
− A higher technological level also raises the companies' interest in cooperation with research organizations.
State ownership as a significant factor that increases the likelihood of companies cooperating with research organizations can be considered a Russian peculiarity.
Thus, the study of the experience gained in the course of research and business cooperation and the assessments of their results allow to make some general conclusions:
1. According to international research, the problems of interaction are known and recognized. They are based on the fact that "companies and universities are not natural partners", but the institutions with different goals and motivations.
Almost all actors of the innovation ecosystem (science, universities, business
and government) recognize the importance of partnership development not only for direct actors, but also for regional development. They consider partnership potential to be insufficiently realized.
Forms of partnerships, actors' goals and motivations differ in many aspects:
individual, organizational, institutional, and success of cooperation results from many factors, including unique and sometimes random.
Among the factors that increase the likelihood of establishing and expanding
cooperation most researchers highlight the presence of necessary resources, experience in cooperation and joint projects implementation, cooperative culture, as well as individual actors' authority and status.
5. State support of cooperation between business and science is necessary, but the mechanisms used are not always effective.
Opportunities and problems of SB RAS leading institutes' developments commercialization: pilot survey results
Novosibirsk region is one of few territories with all conditions for high-tech companies' dynamic development: high concentration of research and educational organizations, developed innovative infrastructure, and support of regional authorities.
However, in Novosibirsk region, there are still problems of weak implementation of existing scientific and technological potential.
In 2016-2018, we conducted a pilot survey of the leading institutes of natural science, the institutes being the members of the Siberian Branch of the Russian Academy of Sciences (SB RAS), and innovative companies (10 research institutes and 10 companies). The main idea was to see and assess the opportunities of converging research and business through cooperation and partnership development. The most significant problems we have identified are the following ones:
1. Lack or shortage of financing of innovative projects' final stages (applied developments, pilot production, and engineering works).
2. Difficulties in finding partners and in organization of effective interaction with various actors of the innovation cycle, especially with large industrial enterprises.
"Another barrier to the interaction of science with big business is money. Companies sign contracts with research institutes only for the money given by the state. Companies' money with income tax paid is not invested in R&D".
3. Difficulties in searching for potential customers which are largely due to a small size of high-tech sector of industry, which is capable to generate the demand for research and development.
4. Insufficiently clearly defined rules of work with intellectual property (its assessment, order of alienation and protection). This problem arises both within the institutes when organizing interaction between individual researchers and the organization as well as when entering foreign markets. 5. Lack of projects' reasonable economic estimates and assessments of the market potential of products or services. Most institutes need a competent economic justification of current projects, research and assessment of potential market.
Lack of information on the possibilities of state support.
All institutes note that promotion and commercialization of the developments require coordination of various organizations' efforts and search for industrial partners.
Effective schemes and mechanisms of partnerships are a necessary condition for successful implementation of scientific research. In many cases, they are spontaneously formed. The experience of cooperation with enterprises is ambiguous. As regarded by the institutes, some examples of cooperation between institutes and large enterprises (such as Gazprom Neft, for example) within the framework of national projects proved to be ineffective. According to the institutes' management, these are comprehensive plans for scientific researches aimed at interdisciplinary ties formation that can become a perspective form of consolidating the efforts of different actors. Potentially, such plans, the implementation of which should be managed by inter-ministerial committees with the customers' representatives, may play the role of platforms attracting business representatives. It is State Defense Procurement and Acquisition that is currently the most attractive form of interaction between the developer and the customer for many institutes.
Among high-tech companies included in the survey 2 companies are engaged in the field of bio-and medical technologies, 4 companies work in the field of information technology, 3 companies are involved in the field of electronics, and 1 company is in the field of nanotechnologies. All companies are small or medium in terms of the number of employees, but global in scale, they operate in the global market both as consumers and as suppliers. "Even if domestic market is not a priority, their presence in the market is important, since it is easier to enter the world market when having the working experience with similar customers in Russia".
Interviews with high-tech business representatives were focused on discussing the development issues, success factors, and partnership opportunities with the representatives of science and universities. Administrative pressure and bureaucracy are large barriers to business growth.
Reluctance to grow, preference to companies' fragmentation, and creation of conglomerates have been emphasized several times. "There is no desire to attract attention". Although the business climate is improving, but not enough for entrepreneurs to gain confidence in the future. Power pressure is increasing. Two companies moved their production abroad to be closer to consumers and to minimize political risks.
Generally, high-tech companies, established on their own, do not highly assess the possibility of cooperation with academic institutes. "It is especially difficult to work with those who previously worked in academic institutes". "It is difficult for the representatives of academic science to foster courageous entrepreneurs, the former writing articles and clogging the information space".
The table below summarizes the noted above key problems of effective interaction between academic institutes and high-tech business, which were identified in the course of surveys.
Undoubtedly, each actor's motivations and positions are objectively different.
However, there seem to be no insurmountable contradictions between them. The results we have gained confirm the importance of accumulated experience of interactions and partners' reputation, the factors being noted by foreign researchers. Examples of successful cooperation could be the impetus for its large-scale development. Other countries' experience proves that cooperation between the participants of the system of creating knowledge and innovation, representatives of science, education, business and government can not only increase their competitive advantages (in their area of interest) but also create synergetic effects, contributing to the employment growth, new high-tech industries development, and regional economy development.
However, similar western experience teaches that there are no ready-made recipes, any success story is unique and is due to many favorable conditions, including random and unpredictable ones. 
